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Introduction
High-Test Hydrogen Peroxide (HTP) is receiving renewed interest as a monopropellant and as the oxidizer for bipropellant systems. HTP is hydrogen peroxide having concentrations ranging from 70 to 98%. In these applications the energy and oxygen released during decomposition of HTP is used for propulsion.
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However, incompatibility with structural materials will lead to decomposition of "IT' in areas of the propulsion system that does not result in useful energy production. In addition, incompatibility may cause undesirable pressure and temperature rises and loss of capacity.
Compatibility is generally thought to be controlled by complex interactions of the surface area, the chemical constituency and the surface finish of the material. Therefore, implementation of HTP as a propellant requires testing to determine the compatibility of structural materials for fabrication of the propulsion system. Compatibility has been expressed functionally with a series In propulsion systems components must be fabricated and connected using the available joining processes. Welding is a common joining method for metallic components. The goal of this study was to compare the HTP compatibility of welded vs. unwelded stainless.
Experimental
Propulsion grade high-test hydrogen peroxide (90%, FMC, Inc), reagent hydrogen peroxide (35%, Spectrum), nitric acid (70%, trace metal grade, Fisher Scientific) and sodium hydroxide solution (50%, Fisher Scientific) were used as from suppliers. Stainless steel sheet (0.06 inch, CRES 316L and CRES 304L, Penn Stainless Products, Inc.) was cut into panels (4 x 4 inch). One panel of each alloy was Tungsten Inert Gas (TIG) welded with purge gas (Helium), one welded without purge gas and one was not welded. The panels were milled into coupons [4, 5, 6] . In particular, the ratio of chromium to iron [6] in CRES 316L increased from 0.260 to 0.79 in the heat affected zone (HAZ) of the weld and to 1.52 in the weld bead itself. In CRES 304L the ratio of chromium to iron increased from 0.280 to 0.44 in the HAZ and to 0.33 in the weld bead. It is possible that the increased reactivity of the welded samples and of those welded without purge gas is due to this segregation phenomenon. Likewise the reactivity increased in keeping with the greater roughness of the welded and welded without purge gas samples. Therefore enhanced roughness may also be responsible for the increased reactivity.
Conclusions
In summary, HTP reactivity increased due to welding concurrently with formation of segregation zones and increased roughness. These effects were even greater when purge gas was not used. 
